Identification of membrane proteins associated with phenylpropanoid tolerance and transport in Escherichia coli BL21.
Phenylpropanoids are phytochemicals produced by some plants and possess a wide variety of biological activities. These compounds exist in plants in low amounts. Production of them in genetically engineered microorganisms has many advantages. A majority of functional phenylpropanoids are toxic to microbial hosts. Export of these compounds may relieve the cellular toxicity and increase the yield. However, proteins and mechanisms involved in phenylpropanoids transport and tolerance remain poorly understood. In this study, 16 membrane proteins that were differentially expressed in Escherichia coli in response to three typical phenylpropanoids (resveratrol, naringenin and rutin) were identified using a membrane proteomics approach. These proteins included outer membrane proteins OmpA, OmpF, OmpW, FadL, TolC, LamB, and YaeT, peripheral membrane proteins AtpD, AtpH, YgaU, OppA, MalK, and MalE, and cytoplasmic membrane proteins OppD, PotG, and ManX. Functions of these proteins were determined by using gene overexpression and silencing. The results suggest that OmpA and FadL may play important roles in the transmembrane export of phenylpropanoids in E. coli. LamB, MalE, MalK and ManX may participate in phenylpropanoid uptake. The role of YgaU in enhancing the tolerance to phenylpropanoids remains to be determined. These results may assist the engineering of microorganisms with enhanced phenylpropanoid producing capabilities. Phenylpropanoids are phytochemicals produced by some plants and possess a wide variety of biological activities. Both the tolerance and the transport of phenylpropanoids play important roles in systematic metabolic engineering of microorganisms to produce these phytochemicals. Both specific and non-specific transporters are essential for these functions but remain poorly understood. This research utilized membrane proteomics to identify E. coli BL21 (DE3) membrane proteins that may be involved in phenylpropanoid transport and tolerance. These results may facilitate the construction of more efficient microbial phenylpropanoid producers through genetic engineering of membrane transporter proteins.